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TITLE: —Ynter age Between an Electron a fe the Electromagnetic _ 
Waves n Waveguide Systems Provided with the WBieeding" 
of the Accelerated Electrons 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 5, pp 730 - 740 (USSR) 


ABSTRACT: An analysis of the interaction of a trochoidal electron 
oeam moving in crossed static electric and magnetic fiezids 
with a fast electromagnetic wave is considered under the 

-assumption that the unpropitiously phased electrons are 
extracted from the system. First, a two-conductor strip 
line, in which one of the plates is the anode while the 
other forms the cathode, is considered. It is necessary 
to determine the interaction between a trochoidal electron 
beam and the field of the principal TEM wave. A constant 
magnetic field By has the direction of the axis x 


(see Figure 2). In order to simplify the probiem it is 
assumed that: 


a) the amplitude of the alternating field 
cardi/10 Yo 
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(E = E_ = ~E (2) x Sin(wt - hz +-9)) ais much smaller 


y 
than the constant field Ey : 


b) the beam current I, is small so that the effect of 


the Space charge can be neglected; 

c)} the walls of the waveguide are ideally conducting; 

d) the length of the systen L is comparatively large 
so that it is possible to neglect the interaction between 


the beam and the wave propagating in the reverse direction; 
e)* the velocities of the electrons in the beam are non- 
relativistic. 

The motion of the electrons in the plane yz dan be 
described by: 


y+ O.% = afE, + EB, (z)sia(ot -~ ha + ry) | 
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where h pada ‘ 


Oy = 1B, - (gyro magnetic frequency), and 
n = | e/m\. 


Eqs: (1) can be solved by the method of successive 

_. 4apyroximations, provided it is assumed that the high- 
frequency fie.d is regarded as a small perturbation. 
The. first approximation is expressed by Eqs (2) » where 
the trochoid parameters a. and a are determined from 


the initial conditions, while vy = E./B, - The electrons 


move along a circle having its centre at the point 
ee and Z = ¥2e 3 the radius of the circle is given 


by Eq (3}. The change of the radius R(z) depends on the 
input phase 9» of a partitZe. On the other hand, the 
condition of the capture of the particle by the cathode 


cn 
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is represented by: 


-O< > + ©; cos@ = 2tE / E (z)dz (4) 


where [ = You ae The waves of TE type are excited by 


the convection component of the current which is expressed 


by Eq (5), where E, and E5 represent the smallest and 


the largest distance or the trajectories from the cathode 
plate,whiie % is the transit time of an electron (from 
the origin to a section having a coordinate z). The 
charge censity in Eq (5) can be written in the form of 
Eq (6), where f = afa. » Where a is the radius of a 


trochoid, a, is the radius of a cycloid corre:ponding to 
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and Ba s While F 


is t>e modulating 


function depending on the conditions of the electron 


bleeding. 


The shape of the function 
in Figure 3. 


If F 


F is indicated 


is expanded into a Fourier series 


and if only its'’first harmonic is considered, the 
transverse current; can be expressed by Eq (7), where the 
integration limit is defined by Eq (8a) for the case when 


not all the electron layers are bled and by Eq (8) 


when 


all the layers are subjected to the electron bleeding. 
If it is assumed that the current density is uniform, 


i.e j 
e@e Jo 


beam), Eq (7) can be written as Eq (9), 


= i/a, = const 


(a. is the thickness of the 


The wave of the 


TEM-type excited by the transverse current is given by 
the second equation on p 734, where Ne is the parameter 


of the wave, ho 


system and K 


06/09/2000 


is the interaction impedance. 


is the propagation constant of the 


The amplitude 
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of the high-frequency field can be expressed by: 


EB (z) 2 E ch(a za) (12) 


a BX 
where a is defined by Eq (11), while E. px represents 


the input field. From this it is seen that the high- 
frequency field is in the form of a superposition of twe 
waves having a propagation constant h, + From Eq (12) 


it is seen that the gain of the system in db is expressed 
bys 


G = 8.60 L - 6 = 13.5 J K£/E LN - 6 (14) 


where N is the number of the wavelengths of the high- 
frequency field contained in the interaction Space. The 
above results were obtained under the assumption mas 
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system operates at the resonant frequency. The effect 
of the detuning can bs analysed by considering Eq (15). 
For the case of detuning, the solution of Eq (15) is in 
the form of Eq (16). The amplification bandwidth of the 
system can therefore be expressed by Eq (17), where Ne 


is the number of cycles of a trochoid contained in the 
interaction space. Since in the normal system N. is of 


the order of 25 to 50, the amplification bandwidth is 
of the order of 2 to 1%. If the current density is given 
by: 


: 2 
tie = E/N Kf rao. 


the maximum gain of the system is about 8 db, as can be 
seen from Eq (19). The above is true for the case of a 
compratively “thick" beam interacting with the oie 


Card7/16 TEM wave. The above gain can be increased if it is ' 
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assumed that the walls of the transmission line are not 
ideally conducting. In this case, the amplitude of the 
high-frequency field can be expressed by Eq (20) and the 
maximum gain is in the form of the second equation on 

p 737. If the electric field of the wave which interacts 
with the beam. is elliptically polarised in the plane yz , 
the gain factor can be expressed by the third equation 

on p 737, where p is the ratio of the axes of the 
polarisation ellipse. The maximum gain is therefore given 
by the last equation on p 737. The above theory is based 
on the assumption that the high-frequency field. has 
approximately no effect on the trajectories of the partiichs 
which take part in the energy exchange. However, at 

large current densities this assumption is not valid ane 
the high-frequency field has to be evaluated from Eq (24), 
where cos @ is defined by Eq (23). 


Eq (24) is Pe 
Card 8/10 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206110001-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206110001-0 


6660 
eRe ar o0esen/O0g/0e 
2 


E192 

Interaction Between an Electron Beam and Ee Bier eeounenseie Waves 
in Waveguide Systems Provided with the "Bleeding" of the Accelerated 
Electrons — 


for cos @= 0.4 and it is found that the maximum 

output power is given by Eq (25). The length of the 
interaction space at which the output power is a maximum 
is given by Eq (26). The efficiency of the system is 
defined by Eq (27); for a cycloidal beam having f =1 , 
the efficiency is 57%. The above analysis has shown that 
the interaction of an electron beam, in crossed electric 
abd magnetic fields, with the electromagnetic waves in 

a transmission line can result in an energy exchange 
between the beam and the wave provided a "forced" phasing 
of the electrons is introduced hv extracting the 
accelerated electrons from the interaction space. In 
general, this type of interastion is more effective than 
that in the normal travelling-wave devices, where the 
phasing is accomplished by the density modulation of. 

the particles. The, author expresses his gratitude to 
A.V. Gapononov and I.I. Antakov for valuable advice. 4 
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AUTHORS ; Bokov, V.M. and Gaponov, 


TITLE: Type "oO" Interaction in Systems With Centrifugal 
Focusing 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 5, pp 831 - 833 (USSR) 


ABSTRACT: Previous studies have dealt with interactions between 
an electron beam and either a longitudinal magnetic 
field or crossed electric and magnetic fields. Electron 
motion in a centrifugal electrostatic field is. described 
by Eq (1). Using the method of perturbations the 
effective electric field is Eq (2) and the component 
vectors are Eq (3). For a sufficiently weak electron LW 
beam the resonance condition for interaction with one 


of the normal waves is Eq (4) and an approximate dis- 
persion equation is Eq (5). If the conditiorw of Eq (3) 
are now satisfied the type “"O" interaction in a centri- 
fugal field is Eq (6). Two examples are now evaluated: 
in the first a coaxial transmission line has a negligibly 
small inner conductor with a positive potential with 
respect to the outer tube and a spiral beam interacts 
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with the H wave; in the second, centrifugal focusing 
of a beam iS” achieved by two coaxial tubes, the inner of 
which is split at opposite ends of a diameter and supports 
the fundamental mode. There are 3 references, 2 of which 
are Soviet and 1 English. 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut Y 
pri Gor'kovskom universitete (Radiophysics Scientific 
Research Institute at Gor'kiy University) 


SUBMITTED: July 16, 1959 


Card 2/2 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206110001-0" 


"APPROVED FOR RELEASE: 06/09/2000 


CIA-RDP86-00513R000206110001-0 
~ 86857 ae oy oe 


RISER 


3 


$/141/60/003/005/012/026 
G,4230 E£192/E382 


AUTHORS 3 Bokovs Viable and Gaponov, A.V. 


TITLE: Theory of a Travelling-wave Strophotron 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, No. 5, pp. 826 ~ 836 


TEXT{ The so-called strophotron (Refs. 4, 5) is an example 
cf a system with anharmonically excited oscillations, which 
employs the electrons oscillating in an electrostatic 
potential well along a stronguniform magnetic field. A 
simple model of a strophotron (described in Ref. 4) is 
illustrated in Fig. 1, where an oscillatory circuit can be 
connected to any pair of electrodes. Such a device can be 
used as the high-frequency oscillator or a regenerative 
amplifier, Another type of strophotron based on a different 
type of electrostatic potential well is illustrated in 

Fig, 2; this is a coaxial strophotron (Ref. 5). In the 
following the strophotrons of the above type are investigated 
but it is assumed that the electrons interact with a 
travelling electromagnetic wave. In the derivation of the 
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principal equations it is assumed that; the beam current 
is small, the length of the interaction space is 
comparatively large and that the interaction takes place 
with only one synchronous wave. The motion of an electron 
in a two-dimensional potential well in the presence of a 
constant magnetic field H is described by the following 
nonrelativistic equation: 


n 
Eso aE, HBL) = [hs By aH | (1) 


where E and H,. are the high-frequency electric and 


magnetic fields, E, is the electrostatic field having 


components E ox and Foy > e© is the charge of an electron, 
ae is its rest mass and jy = e/m, . If the motion along 


the axis z is uniform and if the high-frequency field can be. 
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regarded as a perturbation the solution of Eq. (1) can be 
in the form of; 


The zero approximation of the electron motion can be described 
by Eqs. (3), where the function Ex changes its sign at 


x =0. The solution of the first of these equations 
corresponding to the real initial conditions and being a 
periodic function of t with a period T, = 21/4, is 


assumed to be in the form of Eq. (4). The derivative of this 

is given by Eq. (4,8). The equation for the first approximation 
is obtained by substituting Eq. (2) into Eq. (1) and is in 

the form of Eq. (5), where @ (x) = n(@E/dx) ; and 


E_. is the x-component of the high-frequency electric field. 
The general solution of this homogeneous equation should be 
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in the form of Eq. (6), where u(t) is a periodic function 
of time, cy and Cy are arbitrary constants and M 


is the so-called parameter of non-isochronism, which is 
proportional to the derivative of the oscillation: frequency 


op with respect to the oscillator energy A . The parameter 


of non-isochronism M is expressed by Eq. (7). If it is 
assumed that the high-frequency field in the interaction 
space is in the form of a plane nonhomogeneous wave, the 
solution of Eq. {5) is approximately given by Eq. (10), 
where U5 is the velocity corresponding to the drift 


velocity Ve and Vv. is the amplitude of the plane wave. 


On the other hand, the amplitude of the synchronous wave 
excited in the system by the electron beam is expressed by 
Eq. (11), where I, is the beam current, N is a normalising 


coefficient and ¥ = z/v,, is the transit time of an electron 
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to the cross-section z. By substituting Eq. (10) into 
Eq. (11) and integrating it with respect to t , the 
following scattering equation is obtained: 


h 
2 5 
6(6 - e)? = Go =-— 3 3 M [c,| (12) 
ce fe 2U a ,h°N 
fo) lio 


-1 
2 
where only the resonance terms of the order Ge = n) | 


are considered. This equation determines the correction 
factors to the propagation constants 6h, =h-h, » Eq. (12) 


is analogous in form to the dispersion equation of the normal 
travelling-wave tube of the type "0", If the relativistic 
effects in the tube are taken into account, the equation of 

the first approximation is in the form of Eq. (13), where 

¥(t) ais the solution of the zero approximation, The parameter 
of non-isochronism in this case is given by Eq. (14). The 
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scattering equation is now similar to Eq. (12) except that 
M is replaced by the expression of Eq. (14). When the 
electron oscillations in the potential well can be regarde’ 
as being harmonic and the parameter M is small, it is 
necessary to introduce the resonant components of the order 


(6 ~ oa » In this case, the scattering equation is in the 
form of Eq. (15). This can further be written as Eq. (16). 
For strong currents, Eq. (16) is approximately expressed by 
Eq. (16a). This represents the so-called "M" type of oscillator 
systems, Such systems give the possibility of generating 
electromagnetic oscillations, this being due to the presence 
of complex roots in Eq. (16a), The amplification coefficient 
of such systems is determined by the imaginary component of 
the correction factor 6 , Its dependence on current is 
illustrated in Fig. %. -The above formulae are used to analyse 
a coaxial strophotron with a travelling wave. It is shown 
that the gain of this system for the direct wave in the 
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absence of absorption is given by: 
G = = 9.54 + 47.3 CL/A 


where C is defined ty Eq. (18) and L is the length of 
the system. A graph of C as a function of a/b (Fig. 2) 
is given in Fig. 5. The above interaction mechanism is 
dependent on the self-phasing of the particles in the field. 
However, if the beam passes in the vicinity of the wall of 
“& transmission line, the situation is different. The 
mechanism of the interaction of nonlinear beams with electro- 
magnetic waves can be analysed on the basis of the results 
obtained by V.M. Bokov (Ref. 11). In this case, the first 
approximation can be written in the form of Eq. (19), where 
f(z) is a slowly changing function of z. By analysing 
this equation it is found that for a beam with uniformly 
distributes éurrent, the gain is expressed by the third 
equation on p. 835, where Jo is the current density. 
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There are 6 figures and 12 references; 3 English and 
9 Soviet: one of the Soviet references is translated 
from English, 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy 
institut pri Gor'kovskom universitete 
(Scientific Research Radiophysics Institute 
of Gor'kiy University) 


SUBMITTED: — June 18, 1960 
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TITLES ‘Interaction Between a: Trochoidal Electron Beam . 
and Electromagnetic. Waves in a Rectangular Wave guide 


FERIODICAL: , Izvestiya vysshikh uchebnykh zavedeniy, 
oe : Radiofizika, 1960, Vol. 5, No. 6, pp. 1053-1044 


4 ‘ ‘ 


TEXT: A detailed analysis of the interaction between a 
trochoidal electron beam and electromagnetic waves ina 
rectangular waveguide with three ideally conducting walls and 
"one" impedance wall is presented. A sufficiently weak 
electron beam interacts effectively with one of the normal 
waves in a transmission line or waveguide only uncer the 
condition that ho(1 + s) = h, + mhy, or: 

mo) : g 

(1) ‘ 

1 + VS = 2 ek ‘ 


oO = 
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where m = 0, + 1, 2 woe e| «1. and ho = w/v 6) is the 


propagation constant of the corresponding normal wave ina 
"cold" waveguide; vy. = E,/B, is the drift'velocity of the 
4ectrons moving along a trochoid and having an oscillation 
amplitude a in crossed fields Ey and Be 4 
he = w/v» hy, = Wy/Vy WF (e/m)B, = 1B, which is the 
Syromagnetic frequency. If. the condition of synchronism 
Siven by Eq. (1) is fulfilled, the scattering equation tor the 
correction of the order 6 = (h - ho)/h, for the propagation 
constant of the electromagnetic wave in the waveguide for 
comparatively weak signals (without taking into account the 
‘Space charge) is in the form (Refs. 2, 5) 


RH 


. Ey=h i . re pee ; ’ . 
y= h, cos(x,x) ch(7y); H, Z COs(%4t) ch(ry); (3) is 
; : hex . . 

i ‘Hy = ~— 5 —2in 

: Card 2/6 £ . : kZ, sin(x,.«) ch(ty). 
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where - is the beam current, 


v/2n is the voltage corresponding to the drift 
velocity, 
=v,/e (where c is the velocity of light, 
as vy is the transverse electron velocity), 


G are the Fourier coefficients of the 
high-frequency Lorenz force acting on 
an electron moving along a stationary 
trajectory in the field of a non- 
perturbed normal wave, 

N is the normalising coefficient of this wave. 

Eq. (2) is used to analyse the interaction between the 

H -wave in a smooth-walled rectangular wave with the 

ol 

electron beam and its interaction with a non-symmetrical wave 

in a comb-type (periodic) waveguide. The interaction between 

the electron beam and a symmetrical wave in a comb-typ2 strip 
waveguide is also investigated; the following special cases in 


yp 
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the above type of interaction are considered: a magnetron 

amplifier with a trochoidal beam; interaction with a fast 

electromagnetic wave and interaction with a slow electro- V 
‘magnetic wave. The problem was also investigated experimentally 

on two specially constructed models, provided with comb-type 

delay systems. Such a system is iliustrated in Fig. 4; this 

consists of: 1 =- a comb-type anode; 2 - cathode; 

3 - focusing electrode; 4 - electron beam and 5 - a cathode 

plate, Both models were designed for the 3-cm operating range. 

The results of the experiments are in good agreement with the 

calculated data and indicate that for the electrons rotating 

in a constant magnetic field both mechanisms of interaction 

of the type "0", i.e, the self-phasing and the spatial de- 

bunching, are equally effective and can be employed in micro~ 

wave amplifiers and oscillators, There are 6 figures and 

11 references: 10 Soviet and 1 non-Soviet, 
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(Mechanical engineering--Study and teaching) 
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[Machine parts; lectures with systematic indications, examples cf 
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problems} Detali mashin; lektsii s metodicheskimi ukazaniiami, : 
primerami resheniie zadach, voprosani diia samoproverki i kontrol'- 
nymi gadaniiami, Moskva, Gos.izd-vo “Vysshaia shkola," 1960. 
671 p. (MIRA 1423) 
(Mechanical enginsering) 
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Problems, Mat. v shkole no.4:86 Jl-Ag ‘63, (MIRA 16:9) 
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s/081/62/000/023/096/120 
B101/B186 


AUTHORS: Makarov-Zemlyanskiy, B. Ya., Bokov, Yu. S., Makarov- 
Zemlyanskiy, Ya. Ya., Pavlov, S. A. 


TITLE: Polycondensation of xylotrihydroxy -glutaric acid with 
hexamethylene diamine 


PERIODICAL: Referativnyy zhurnai. Khimiya, no. 23, 1962, 681, abstract 
23P118 (Nauchn. tr. Mosk. tekhnol. in-t legkoy prom-sti, 
no. 23, 1961, 35 - 43) 


TEXT: The polycondensation of the salt of trihydroxy glutaric acid and 
hexame thylene diamine was studied at high temperatures in the melt 
(165 - 200°C, in the atmosphere of purified N,) and using solventa 


_(tricresol and xylenol) at 170 and 180°C. The kinetic curves for the 
polycondensation were plotted. The rate of formation of the linear: 
polyamide (PA) was shown to, be lower than that of a three-dimensional 
“compound through interaction of the hydroxyl groups of neighboring chains. 
The resulting PA (molecular weight 950) was found to be unusable as 
film-forming agent for artificial leather. The possibility of a 
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combination of the resulting resin with the Ak60/40 (AK60/40)-type PA in 
‘alcoholic solution was examined. Even small quantities of the resin were 
found to increase the hygroscopicity and the Capability of swelling in 
water (by 10-30%), and the strength of films. [Abetracter's note: 
Complete translation.} hes 
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1. Nauchno-issledovatel'skaya laboratoriya po polucheniyn 
isskustvennoy kozhi i plen kh materialov Moskovskogo 
tekhnologicheskogo instituta legkoy promyshlemnosti, 
Glutaric acid) (Hexandiamine ) 
{Condensation products (Chemistryj) 
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Obtaining mixed polyamides with the use of trihydroxyglutaric 
acid. Nauch, trudy MTILP no.24:40-46 '62. (MIRA 16:7) 


1. Nauchno-issledovatel'skaya laboratoriya po polucheniyn 
iskusstvennoy kozhi i plenochnykh materialov, 
(Polyamides ) (Glutaric acid) 
(leather, Artificial) 
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TITLE: Photosensitivity of Po oty( ving? cinnanete) Jana s its nitro-derivatives HA 


- SOURCE: “Wysokonolekulyarnyye soyedinentya, ve Tm no. On 1965, 1637-1640 ° . | 2: 


ao . ‘ ‘TOPIC ‘TAGS: potyne’t photosensitivity, polyvinyleinnanate, ‘photosensitive polyner 


ABSTRACT: The purpose of this york was to clerify the effect of substituents in “| 
the monomer molecule on the photosensitivityVof the polymer. Poly(vinyl cinnamate} a 
and the o, m, and p-nitroderivatives were prepared by heating poly(vinyl alcokol) 

| (mol. wt. 12,000, 0.72% acetate groups) in pyridine for 4 hours at 50C with cin- | 
nemyl chloride, or the appropriate nitrocinnamy) chloride. Polymer films {100 + 10y 
thick, were irradiated with ultraviolet light {Sand their thermomechanical ‘properties, 
solubilities, ultraviolet and infrared spectra were measured and compared to those | 
of untreated films, It was found that the photosensitivity of the compounds in- | 
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‘ “INVENTOR: Knyazev, N. N.; Bokov, Yu. S.; Lavrishev, V. P.; Pavlov, S. A. 
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.ORG:. nore 


TITLE: Preparative method for crosslinked polymer coatings. Class 8, No. 1889%2 


: SOURCE! Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 23, 1966, 12 


| 
| TOPIC TAGS: polymer coating, chlorosulfonated polyethylene, polymer crosslinking, | 
| UV irradiation 

| 
! ABSTRACT: — | 
An Author Certificate has been issued for a method of preparing crosslinked i 
| chlorssulfonated polyethylene-based polymer coatings with improved mechanical | 
properties. The method involved application on tl.e substrate of a 1 
chlorosulfonated polyethylene solution containing added triethylene glycol | 
dimethacrylate and a sensitizer [unspecified], remval of the solvent by . | 
| drying, and UV irradiation.; ~~ ; 
i 

iy 
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BOKOVA, L.B,, assistent 


Characteristics of blood coagulation during and after labor, 
Akush, i gin. 39 no.5251=56 S-G '63, (MIRA 1738) 


1. Iz kafedry akusherstva i ginekologii (zav. - prof. A.V. 
Vikulov) L'yovskogo meditsinskogo instituta. 
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TITLE: Rolling of aluminum nomige into coiled bands with a compact edge 


SOURCE: Alyuminiyevyye spiky, oe 4, 1966. Zharoprochnyye 1 vysokoprochnyye splavy 
(Heat resistant and high-strength alloys), 259-263 


TOPIC TAGS: aluminum powder, powder metal compaction, metal rolling 


ABSTRACT: The study had two objectives: (1) preparation of band billets no less than 
10 m long and-1-1.7 mm thick from finely. divided aluminum powder which are capable ae 
being coiled up for further rolling into foil, and (2) design and construction of ani 
attachment to the horizontal rolls of a rolling mill for the Gontinuous rolling of 2 | 
aluminum powder into band billets with compact edges, | APS=41'‘aluminun powder contain- 
ing 6.7-6.9% ws 0.15% Fe, and 0.12% fats was employed. It is shown that band 
billets approximately 1 mm thick can be rolled with 180 mm rolls only by using a spe- 
cial attachment for controlling the thickness of the band by limiting the angle of 
contact between the powder and the rolls and the supply of the powder to the rolling 
zone. The coiling (winding on a drum with a diameter of no less than 225 mm) of band 
billets 0,.8-1.0 mm thick rolled from aluminum powder of fractions -0./ 40.16 » “0.16 


140.1, ~0.2 and less was found to be feasiblo, Tho mechanical properties pf finished 
tee 
| b 
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' | bands 0.1 mm thick do not depend on the initial thickness G : 

i 4,9-0.3 mm range. Hot rolling of the band billet with a total reduction of no less 
1 
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than 50% is necassary prior to the cold rolling of the band. Orig. art. hast 5 fig- 
ures and 1 table. 
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"| AUTHORS! Bokova, Ne Asi Semonova, 0. P.; Petrova, M. V. 
oe MPT ELE: Influence of atmosphere on arc discharge radiation Part III 
“SOURCE: IVUZ. Fizika, no. 5, 1963, 156-165 


‘TOPIC TAGS: are discharge radiation, low ourrent aro discharge, nitrogen are 
discharge, argon arc discharge, nitrogen argon atmosphere, arc discharge gus, arc 
‘discharge temperature, discharge cross section temperature distribution, discharge 
- gas conductance, discharge gas thermal conductivity, discharge excitation condition, 
‘discharge gas ionization potential, nitrogen plasma thermal conductivity, arc ° 


energy balance, photographi> photometry, aro discharge spectrum 


ABSTRACT: The temperature distribution T(r) across a low-current aro discharge 
‘between carbon eleotrodes has been studied analytically and then verified experi- 
mentally. The electrodes are assumed to be in an argon or nitrogen atmocphere 
under 600 mm Hg pressure. The analysis consists of solving the heat balance 
‘equation : ye “a 
; we ary 34 , 

dr\ de] 


ae 


wen tecenes Cosas ame eemmenmerseecere arnt mcnee ae ne st 
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ivhere o. and x = electrical and thermal »cnductivities respectively are assumed to 
ibe functimsof temperature. A detailed derivation is made of the thermal conduc~ 
‘tivity in argon with 5% carbon vapor mixture 4000-12 0006 temperature range and 
initrogen with 10% carbon vapor in 4000-8000C temperature range. The electrical 
conductivity is represented by ‘ en, | P )** where both: 


SY, a ae : 
,  V8emT (HQ + DM Qh | 
‘electron-ion and electron-atom collisions are included. Experimental measurements 

‘of temperature were made in a vacuum aro chamber with the spectrograph IS?-51 and 
‘phamber UF-64. The radial distribytion of I(r) from I(x) was estimated firom Abei's 


‘integral. The results show good agreement with theory and prediot the influence of 
_ type of gas used on T(r). Orig. art. has: 12 equations and 4 figures. 


‘ASSOCIATION: Sibirskiy fisiko-tekhnicheskiy institut pri Tomskom gosvjiversitete 
imeni V. V. Kuyby*sheva (Siberian Physical ani Technical Institute, Tomsk State 

_ University) ~ 
SUBMITTED: 13Jul62 DATE ACQ: =02De063 eo -ENCL: 00 
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AUTHORS: Popova, T,N., and Bokova, N.A. | 
a 
TITLE: Excitation of Oscillations in the Electron- 


Oscillation Spectrum of Nitrogen in a High-Frequency 


Discharge y\ 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
a, 1960, No. 5, pp 174-175 


TEXT: This is a continuation of a series of papers on 
investigating the population of the oscillation levels in 

discharges of the nonuniform type. It was shown jin earlier papers 

that the distribution of the molecules along the oscillation 

states in a low discharge obeys the exponential law ny = Oy exp — 
—E,/kI gre, where Type is the temperature characterising its \ 
distribution and this temperature differs both from the 

temperature of the electrons and the gas temperature. A similar 
result was obtained also for the state of CS molecules in a high~ 
frequency electrode-free discharge. In this paper the population 

of the oscillation levels C3II and B3II molecules of Ng in 

a. high-frequency discharge was investigated. For the 
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investigation band sequences with Av =1, -2, -3 of the second 
positive system and bands of 3 ~3 0, 4=-31, 5-0 2, 6 ~¥ 3, 
7) of the first nitrogen system wera chosen, The electrical 
circuit was the same as. in earlier work (Ref. 1). The discharge 
was photographed by means. of a spectrograph using a panchrome film 
for the first positive system and spectral plates for the second 
positive system. Most of the exposures were obtained for a gas 
pressure of 1 mm Hg col in the discharge tube. However, for 
slucidating the dependence of the effective temperature on the 
pressure (for the second positive system) exposures were also made 
for the pressure range 0.05 to 5 mm Hg col, The relative population 
of the oScillation levels was determined by means of a method 
described in an earlier paper (Ref. 2). The results have again 
confirmed the exponential law of the population of the 
oscillation levels in the excited state of tne molecules. 

However, the effective temperature charactesising this population 
proved different for the various systems cf bands of one and the 
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Excitation of Oscillations in the Electron-Oscillation Spectrum 
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same molecule for equal experimental conditions. For p = 1 mm Hg 
col an effective temperature of 11 000 © abs. was obtained for No 
on the basis of the bands of the first positive system, whilst 

a. temperature of 3 500 © abs. was obtained on the basis of the 
second positive system No. In determining the population of 

the oscillation levels of the B3II state, the probability of 
transitions calculated by I. Montgomery (Ref. 3) were applied and 
for the state CG3II that calculated by A. Omholt (Ref. +) was 


applied. Por the same experimental conditions the electron 
temperature was determined optically on the basis of the lines 


H* and Hé 3; for p =1 mm Hg col it oe to be 8 000 Cabs. 


According to J. Reingold and K. Garoff (Ref. 5) the gas 
temperature in the discharge tube for a similar high-frequency 
discharge is of the order of 500 Sabs. Thus, the effective 
temperature determined by the authors of this paper coincides 
neither with the temperature of the electrons nor with the gas 
temperature and it is. different for the B3II and Q3II_ states 
Card 3/+ 
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in-t usoversh. vrachey, 1957, vyp- 10, 239-243 


Abstract A csec of group (39 persons) subacute poisoning by ner- 

: cury vapors with severe manifestations involving the 
gastrointestinal tract, skin, cardiovascular systen and 
in some cases C.N.S., as well as one case of fatal acute 
poisoning which developed as a result of inhalation of va- 
pors over heated metallic wereury (with a su’ idal purpo- 
se), are described. In both cases, apart yvorn the 
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AUTHORS» Kleshnin, Ao Fe, Shul'gin, I. As, gov /20-122-5-53/56 


Bokovaya, M. M- 


en anne ee 
TITLE: On the Specific Heat Capacity and the Bound Water of Plants 
' (Gb udel'noy teployemkosti i svyazannoy vode rasten‘y) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Ne 5, pp 940-945 
(USSR) 
ABSTRACT: In the present paper the results of the determinations of 


pound water according to the specific heat capacity of plent 
tissues are described. As it is known, the specific heat 
capacity of free water is equal to 1, those of iron, however, 
and of crystal water 0.5 cal/g-degree. In colloids (humus, 
starch, gelatin, gum arabic) the specific heat capacity 
decreases with the decrease of the water content in the 
colloid from 1 to 0.5 cal/g-degres (Refs 4-6). This fact 
makes possible the use of the index value in question of 
different states of the water as well as the elaboration 
of a method of determination for the various forms of water 
in the piant by proceeding from the additivity principle 
(printsip additivnosti). The authors determined the heat 
Card 1/4 capacity calorimetrically in petroleum (for maize and pea 
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On-the Specific Heat Capacity and the Bound Water S0V/20-122-5-53/55 
of Piante 


,seeds) or in water (leaves of various types of plants). 
The results obtained are given in the tables 1~4 and figures 
41-3. The authors proved by these experiments that the 
specific heat capacity of absolutely dry maize seeds is 
0.295, and that of the pea seeds 0.485 cal/g-degree (Figs 
4:3, and 4). In the case of a high water content the 
specific heat capacity of the seeds increases linearly 
(Figs 1:1 and 2), whereas it considerably deviates from the 
straight line in the case of a low humidity (to 25 %). This 
deviation means that the average specific heat capacity of 
the water C, calculated according to the formula 


-c, (1 - ¥) 


C= (1) 


ig not constant but changes to e high degree depending on the 
humidity of the seeds (Figs *:5). From all this the authors 
draw the following conclusions: 1.-In the plant tissue there 
are at least three forms of water: a) one firmly bound 
(specific heat capacity = 0.5 cal/g.degree) b) one loosely 
bound (capacity 0.5-1 cal/g-degree) and c) free water 
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(1 cal/g-degree), 2.~The ratio between the firmly bdéund and 
the loosely bound water in the seeds amounts to 1:2 (Fig 2). 
When proceeding from the physical heterogeneity of water the 
additivity equation is modified taking into account the plant 
tissues (2). From the equation (2) the authors derive the 
content of the firmly bound water H and of the loosely bound 
water 2H, respectively: 


H=fW¥ +c, (1 ~W)7 - oc, (3) 
Table 1 shows the calculation results according to formula 
(3) for 16 types of plants. The maximum content of firmly 
and loosely bound water was found in the leaves of the 
mesophytes (32.46 %, Table 1) and of the evergreen xerophytes 
(24.99 %, Table 2), the minimum content was found in 
hygrophytes (8.61 %, Table 3) and succulents (5.76 %, Table 4). 
The specific heat capacity of normal living leaves also 
depends on the ecological group (Fig 3). Jts minimum is found 
in xerophytes (0.709, Table 2) and its maximum in succulents 
(0.956 cal/g-degree, fable 4). Mesophytes and hygrophytes are 
Card 3/4 in between these two (0.820, Table 1, and 0.908. Table 3), 
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ABSTRACT: _ 
t A study wa 
‘in air on 
‘pearing plants. During the experiments, 
‘\‘plants placed in 
‘temperature varied from 20 to 26°C, 
|“incandescent lamp supplied 300 watts/m? ; The plants were grown __..~ 


the intensity of photosynthesis 


hydroponically. 
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Photosynthetic saturation Goncentrations for CO, varied for the 12. 
different kinds of plants tested, and ranged from 0.15 to 0.35%. When } 
‘|optimal concentrations of CO, were maintained automatically in the | 

_ bambient medium,the intensity of photosynthesis was 1.5to3timesas (| _ 
‘great as for the controls (0.03% CO). When CO2 concentrations were’ 
permitted to exceed 2%, the assimilation. of CO, by plants was _signific : 
‘gantly reduced.” ° 
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TITLE: Experimental investigation of the possibility of cultivating highor plants 
on a. nutrient medium of biological mineralizers under conditions of a closed gas 
cycle {(Papor prosented at conference on problems of space medicine held in Moscow 
from 24-27 May 1960) 


SOURCE: Kenforentsiya po problemam kosmicheskoy meditsiny, 1966, Problemy 
kosmicheskoy meditsiny. (Problems of space modicine)s materialy konferentsil, 
Noscow, 1966, 12-13 


POPIC TAGS: 1ife support system, closed ecological system, plant physiologys 
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ABSTRACT: Pa ade ako geen eae ear 
The creation of a closed cycle of substances for experimental ! 
‘ecological systems is unthinkable without a stage of recycling human a | 
“metabolic wastes, in order to transform organic substances. into elements! 


le : eee ee 


for mineral feeding of lower and higher autotrophs., 
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-* “" One of the possible and promising methods of mineralizing human ano a 
‘ | metabolic wastes is to use aerobic oxidation of organic materials with 
the aid of biecenosis of microorganisms, carried out in a biological 
‘mineralization chamber. At tho present time, the aeration tank 
‘“aerotank) as @ piological mineralization chamber 1s highly developed 
from the point of view of both engineering and construction and is quite 
useful for conducting experiments with short closed cycles. 


| In these experiments (the very first), two linked but contradictory 
processes were utilized. The first process was the synthesis of organic 
compounds from inor ganic ones using the energy of light (photosynthesis 
‘of higher plants). The second process was the biochemical oxidation of 
‘organic substances (mineralization of the urine and fecal mixture in the 


‘aeration chamber). 


Higher plants (head cabbage) were grown for a period of twelve days 
in an open assimilation chamber on a urine~fecal liquid which had been 
mineralized biologically. After this, they were grown under conditions 
of a closed exchange of a gas-air mixture between the assimilation 
chamber_and.the. aeration tank for periods, of four and eleven gays. *:'.: ws 


» 


| 

| 
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During the process ot piological mineralization, a certain amount of CO: 


xs | gas was extracted from the acration tank and allowed to pass into the 
assimilation chamber with the higher plants. In turn, oxygen which had 
been produced by the plants passed into the aeration tank, These 
experiments with the “assimilation chamber-aeration tank'! system made 
it possible to establish a practical gas exchange between higher plants —s—isstis 
and the biocenosis of mineralizing microorganisms. The experiments ae 
also established the possibility of using 4 mineralized urine-fecal liquid 
| os a nutrient medium for higher plants. In the course of these : 
experiments a somewhat lowered photosynthetic rate was observed. 
It is assumed that this can be explained by the action of some kind of 
gaseous micro-admixtures whjch are metabolites of plants and of aes 


activated sludge. 


i Experimentation with short closed cycles of the "assimilation 
_. they are practical for obtaining 
information necessary for the creation of closed ecological systems sini?" 
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[Soviet geography during the period of the building of 
communism] Sovetskaia geografiia v period stroitel'stva 
kommunizma. Moskva, Geografgis, 1963. 486 p. 

(MIRA 16:10) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 39 (USSR) 


AUTHORS: Privalov, S.I., Timofeyev, V. N., Bokovikov, B.A 
a 


TITLE: Reduction of Ore in a Layer (Vosstanovleniye rudy v sloye) 


PERIODICAL: Vses. n.~i. in-t metallurg. teplotekhn. Byul, nauchno-tekhn. 
inform., 1957, Nr 2, pp 9-112 


ABSTRACT; A study of the reduction process (RP) of ore in a stationary 
layer. In contrast to the blast furnace ‘process, the RP in the 
laboratory setup was not stationary. Ore-bearing spherical 
briquets (8 to 10 mm in diameter) prepared from Vys okogorsk 
iron concentrate containing 62.4 ~- 62.9 percent Fe, were charged 
in amounts of 1.33-1.45 kg (a layer 160 mm high) into a cylin- 
drical reaction container 80 mm in diameter and 312 mm high. 
A gas composed of 0.4- 0.8 percent CO,, 30-33 percent CO, 
and 0.2-0.8 percent H,, with a humidity up to 0.05 percent, 
was heated to 750°, 800°, 850°, and 900°, and then passed 
through the container at velocities ranging from 0.25 m/sec to 
1.1 m/sec. Samples of gas were withdrawn from every 40-mm 
section of the layer; the temperature was controlled by means 
of thermocouples located near the base of the upper and lower 
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Reduction of Ore in a Layer 


layers. By analyzing the gas samples, the degree of reduction, 
P, was computed by the following formula: , 4 =(S VA co, ° dT )/ 
Goi, where V is the gas consumption per unit of ‘time, T is the 


time, and Go, is the O2 content of ore. At all temperatures the 


RP increases with increasing gas-flow velocities and decreases 
with increasing degree of reduction. It was discovered that in 
the RP, the briquets (particularly those made of pure Fe,03) oe 
undergo a growth in volume (swelling), especially at the higher 
temperatures... A symmary coefficient of the RP of ore ina 
layer, K (cm?/cm4 sec) representing a rate of speed, is defined, 
and methods for its determination are given. It is pointed out 
that the magnitude of K decreases significantly with increasing 

, and that it increases continuously and almost-linearly as a 
function of increasing temperatures and velocities of the gases 
(in the temperature range between 750° and 910°), 


L. Kh. 
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Privalov, S. I. (Candidate of Technical Sciences), 
Timofeyev, V. N. (Candidate of Technical Sciences), 
and Bokovikov, B. A. (Engineer) 
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Investigation of Reduction Process in Ore Bed 
Stal', 1960, Nr 1, pp 5-14 (USSR) 


The article discusses an experimental investigation 
(on the fire model) of the reduction process in the 
immobile ore bed, and a development of speed charac- 
teristics for analytical calculations af the process 
under conditions of a "counter flow" of ore and gas, 
The work was undertaken in connection with zrowing 
intensification and coming automation of blast furnace 
work, The authors mention the work of B, I. Kitayev 
(B. I. Kitayev, Yu. G. Yaroshenko, et al., The Devel- 
opment of Heat Exchange and Reduction Processes in 
the Counter Flow, Transactions of UPI imeni Kirov, 
19513 B. I. Kitayev, Stal', 1954, Nr 8) who was the 
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| SOV/133-60~1-3/30 


first to consider the development of the reduction 
process along the height of blast furnace by analogy 
with heat exchange processes in connection with 
Similarity of the phenomena of damping of the tem- 
perature and concentration potential of gas. The 
early. American experiment with the Mesabi Range ores 
(W. Wetherill, C. Furnas, Industrial and Engineering 
Chemistry, 1934, 26, Nr 9); the mathematical analy~ 

Sis of A. P. Yem, who worked under the direction of S, 
T, Rostovtsev on the kinetics of the process of re~ 
duction of ore grains by hydrogen; the work of A. N. 
Ramm and Yu. P. Svintsov (A. N. Ramm and Yu. P. Svintsov, 
Study of Reduction of Iron Ores by Gases Under the Con- 
aitions of Counter Flow of Ore and Gases, Transactions 
LPI imeni Kalinina, issue 179, 1955) and of B. Stal! 
khano (Study of the Process of Reduction in the Lump 

of Iron Ore, Domez, 1931, Nr 6, A review) are re~ 
ferred to. The authors derive an equation for the 
summary coefficient of the speed of process K_: 


2 
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Investigation of Reduction Process TTAA2 
in Ore Bed SOV/133-60-1-3/30 
Vv co’ — : 
Kee ee Oe a 
2(1+-K)FFH CO" — KCO} 


where Ky = a summary coefficient of speed of reduction 
representing an average speed ( ond Jaen) of removal of 


oxygen through one cm“ of external surface of ore 
lumps; Vp = amount of gas passing through the layer 
(cm3/sec); K = averaged constant of equilibrium of 


reduction reactions; f = external surface of ore lumps 


in unit of layer volume (cm? /om>) ; F = cross section 
of layer (cm@); CO; COS. co", co", = concentrations 


in incoming gas; H = total height of layer in ecm. In 
1954 the All-Union Scientific Research Institute of 
Metallurgical Technology (VNIIM) built an experimental 
installation with fire model of the immobile ore bed 
for study of the dynamics of reduction processes, In 
1958 VNIIMT built a second experimental installation 
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Investigation of Reduction Process T7442 
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(with fire model) of the “counter flow" of|ore and zas 

for evaluation of the effect of charge movement and for 
the development of reduction calculation methods in the 
"counter flow" (see Fig. 13). 
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